There are certain aortic root pathologies where only one or two of the aortic sinuses are diseased. We aimed to evaluate our mid-term results after a partial remodeling of the aortic root. A total of 220 patients underwent a valve-sparing operation at our institution. In 29 patients (mean age: 62 AE 10 years), two (n = 22) or one (n = 7) native aortic sinuses were preserved. Operative indication was type A aortic dissection (n = 12) or aortic root aneurysm (n = 17). Preoperative aortic valve regurgitation was 1.8 AE 1.1 grades. Mean follow-up time was 46 AE 32 months. At the latest follow-up, 23 patients were alive and asymptomatic. One ascending aorta re-operation was observed due to late aortic graft infection. Echocardiographic measurements at latest follow-up were excellent: aortic regurgitation: 0.6 AE 0.5 grades; aortic valve area: 2.7 AE 0.7 cm 2 ; aortic root dimensions: anulus 23 AE 3 mm, sinus 34 AE 5 mm, sinotubular junction 28 AE 5 mm and ascending aorta: 30 AE 2 mm. Longitudinal analysis revealed no development of clinically significant aortic regurgitation (<0.03 grades per year). However, in contrast to the group that underwent complete remodeling (n = 108), a significant dilatation at sinus and ST junction (STJ) level could be observed in the partial remodeling group over time (0.35 and 0.48 mm per year, respectively). This should be taken into consideration when applying this technique in patients operated on an elective basis. #
Background
Aortic valve-sparing procedures in patients with aortic root pathology are considered by some authors as a superior therapeutic option compared to standard composite conduits with either a mechanical or a biological valve [1] . In some patients however, the aortic root may appear more or less intact, except for an isolated sinus pathology, distorting aortic valve function. Preservation of the normal appearing root components and selective replacement of the diseased structures may decrease operative time and complexity. However, such procedures may raise some concerns regarding how the interaction between the native biological structures and the non-compliant artificial material may influence aortic valve function over time. In the present study, we describe a technique for selective replacement of one or two of the native aortic sinuses (22 and 7 patients, respectively) and compare our findings with our results with 108 patients operated with the original remodeling technique.
Methods and operative technique
Through a median sternotomy, cardiopulmonary bypass was established by cannulating either the ascending aorta or aortic arch in chronic aneurysms or the femoral artery in patients with acute aortic dissection. After aortic crossclamping, standard selective antegrade blood cardioplegia was delivered. Following a transverse aortic incision, the aortic root and valve were inspected. Details of the complete remodeling technique have been described elsewhere [2] . In the partial remodeling group, the sinuses contributing to the aortic aneurysm formation or the dissected sinuses were excised leaving a 2-3-mm rim of aortic wall from the attached aortic valve cusps. U-shaped pieces cut out of a Dacron graft (Hemashield Gold; Meadox Medicals, Oakland, NY, USA) were used to replace the excised sinuses. The size of the Dacron grafts was judged visually, by estimating the size of a non-diseased sinus and adding 1-2 mm of an additional rim for suture placement. Using a 4/0 prolene suture, the patches were sewn to the 2-3-mm rim of the aortic wall, starting from the nadir of the sinuses towards the commissures in a continuous fashion. The coronary arteries were reimplanted in a standard button fashion using a 5/0 prolene suture when necessary. A Dacron graft was finally sutured to the reshaped aortic root at the sinotubular level, using another 4/0 prolene suture.
Baseline, operative and follow-up patient data are displayed in the Table 1 . The echocardiographic acquisition protocol and the statistical methodology employed have been described previously [2] .
Results
There were two operative deaths on patients operated on an emergency basis. During follow-up, one patient died after a re-operation on the ascending aorta due to graft infection and one patient died of to sudden death 2.5 years after the initial operation. Two additional non-cardiac deaths were observed.
With regard to aortic regurgitation (AR) development over time as well as the change of anulus diameter over time, no statistical significant difference could be found between the complete and partial remodeling groups (Fig. 1a and b,  respectively) . The partial remodeling group showed a significantly greater increase in sinus diameter over time (0.351 mm vs À0.014 mm per year, p = 0.05, Fig. 1c ) as well as a significantly greater increase in STJ diameter over time (0.257 mm vs 0.004 mm per year, p = 0.01, Fig. 1d ).
Discussion
The partial valve-sparing procedure is technically feasible and safe, with satisfactory early and mid-term results Fig. 1 . Longitudinal analysis of the degree of aortic regurgitation (AR) (a), and aortic anulus (b), sinus (c) and STJ (d) diameter development over time. No significant differences could be observed in terms of initial AR or the development of AR over time, as well as aortic anulus diameter over time between the patient with a complete [2] and a partial aortic root remodeling procedure. Initial sinus and STJ diameters were comparable between the two groups, however in the partial remodeling group an increase in sinus and STJ diameters was observed over time. The decision to replace only the diseased sinuses and to avoid either a complete root replacement or a root remodeling/reimplantation procedure reduces operative complexity and shortens operative time, which is an important factor in the setting of an acute Type A aortic dissection and has been previously reported by others [3, 4] . Additionally, this modification eliminates the need of complex tailoring of the Dacron graft [5] , because the diseased sinuses are first replaced and then a standard ascending aorta replacement is performed at the supracommissural level [3, 4] . It is unclear whether the increase in sinus and STJ diameters may be attributed to an increased stress in the native structures of the aortic root due to the presence of non-compliant material. Nevertheless, this study provides some evidence that partial preservation of native sinuses in aortic root remodeling operations is technically feasible, safe and with satisfying early and mid-term results. Dilatation of the sinus and STJ diameters should be taken into consideration when applying this technique in patients operated on an elective basis.
